To compare the quality of clinical care and patient satisfaction in public and private outpatient primary care services in Sri Lanka.
Introduction
In almost all low-and middle-income countries (LMICs), a mix of public and private providers provides medical care, and private providers often dominate in outpatient care (Berendes et al. 2011; Rannan-Eliya et al. 2012) . Where public provision is subsidized, patients seek private care often because of perceptions of better amenities and quality, and patients tend to be richer than those who do not. The appropriate role of private providers in mixed healthcare systems engenders considerable, often ideological, debate, but ultimately policy implications depend on knowing, within the context of particular health systems, the differences between public and private providers in whom they treat, the relative costs to patients and society, quality of care, and the feasibility and costs of potential policy interventions. Quality of care matters primarily because of its impact on eventual health outcomes. However, whilst significant information exists on who uses private providers and what it costs in different countries, there is limited evidence on differences in the clinical quality of outpatient care that patients receive in public and private settings in LMICs (Berendes et al. 2011) , and also how such differences relate to patient perceptions. One reason is the methodological challenges that researchers have faced in measuring quality in such settings at reasonable cost.
To address this gap in evidence and to better characterize the nature of mixed healthcare delivery in one LMIC, this study examines variations in clinical quality and patient assessment of quality of outpatient primary care in public and private settings in Sri Lanka, and in doing so demonstrates a new approach to measuring quality in developing country settings. The health system in Sri Lanka is known for delivering high volumes of clinical services at relatively low cost (Rannan-Eliya and Sikurajapathy 2008) , but whether this is at the expense of quality is not known.
Using a range of quality indicators based on direct observation, we assessed quality of clinical care in samples of 1027 public and 944 private primary care outpatients treated during 2012 in 10 public hospitals and 66 private general practitioner clinics in three districts of Sri Lanka. We also assessed patient perceptions using exit interviews.
The setting
Sri Lanka is a lower-middle income country of 20.3 million people (2012) [Department of Census and Statistics (DCS) 2013], with three-quarters still residing in rural areas. The country spent 3.4% of gross domestic product (GDP) on healthcare in 2011, or an average of US$97 per capita, of which 58% was from private sources, mostly out-of-pocket spending. Outpatient expenditures amounted to 20% of healthcare expenditures (Amarasinghe et al. 2013) . For a country with a per capita GD of US$2923 in 2012 (World Bank 2014), health outcomes are exceptional, with infant mortality reaching 11 deaths per 1000 live births and life expectancy at birth 75 years (World Health Organization 2013) .
The Ministry of Health (MOH) and nine provincial departments of health provide free or nearly free medical services to the whole population through an extensive network of government hospitals and clinics. At the top end are teaching and specialist hospitals, and just beneath them provincial and base hospitals, which act as referral hospitals and provide a less extensive range of specialist services. Below them are a range of facilities ranging from district hospitals (basic secondary services) to freestanding clinics run by medical officers, midwives and nurses. In practice, public facilities at all levels provide outpatient primary care services through general outpatient clinics. However, patients can choose to pay for treatment at private hospitals and clinics, which account for around half of all outpatient care and 4% of inpatient admissions (Amarasinghe et al. 2013 ; Department of Census and Statistics and Ministry of Finance and Planning 2011). Qualified healthcare professionals provide almost all private care.
Overall utilization of outpatient services is high for a lowermiddle income country, averaging 4-5 outpatient consultations with physicians per person a year, higher than some Organization for Economic Co-operation and Development (OECD) nations (OECD/World Health Organization 2012). There is a positive income gradient in use of private providers for outpatient care, with the richest quintile of people accounting for 32% of all private sector visits. However, utilization of public sector outpatient services is pro-poor, with the poorest quintile accounting for 28% of all outpatient visits (Amarasinghe et al. 2013) .
In government hospitals and clinics, doctors, nurses and other staff are all paid fixed salaries, and the price for routine outpatient treatment is zero. MOH healthcare institutions have fixed operating budgets, and major inputs such as clinical personnel; medicines and supplies are largely determined centrally and provided to them.
Most private outpatient primary care is provided by private ambulatory clinics, with the rest provided by private hospitals. Government medical officers doing private practice in their off-duty hours provide the bulk of private primary outpatient care, but they are supplemented by a smaller number of fulltime private general practitioners, who were estimated to number around 1200 in 2000 (Rannan-Eliya et al. 2003) -no reliable, more recent estimates being available. Specialist outpatient care is also available in the private sector, chiefly in private hospitals, with staffing being similarly dominated by government medical officers. Private patients pay private doctors and hospitals on a fee-for-service basis, with most also dispensing medicines. Most private clinics are operated on a solo practitioner basis (Rannan-Eliya et al. 2003) .
Medical and dental professionals in Sri Lanka must be registered with the Sri Lanka Medical Council to practice, and this is enforced in practice. In contrast, the health ministry generally has a laissez-faire attitude to private sector provision, and the main regulatory function has been delegated to a joint government-industry regulatory authority, where there is evidence of industry capture (Amarasinghe et al. 2013) . This authority-the Private Health Services Regulatory Council (PHSRC)-requires private sector clinics and hospitals to be licensed, but the reality is that the PHSRC makes minimal effort to enforce compliance, and large numbers of providers do not obtain or renew their licenses as required.
Methods

Development of quality indicators
We assessed the quality of outpatient primary medical care by measuring a range of quality indicators in the treatment of individual patients, and across samples of patients treated by individual providers. Data for these indicators were collected prospectively by direct observation of actual patient consultations, and by conducting exit interviews of patients. We opted for direct observation rather than looking at medical records, since many doctors do not keep consultation records, and when they do their content is neither standardized nor detailed.
Data about observed patient consultations were collected using a patient encounter record (PER) instrument (available upon request from the author), which was a modified version of a form developed earlier in the Sri Lanka Private Clinic Survey (SLPCS) 2000, which was a survey of general practices in 2000 by Rannan-Eliya et al. (2003) . The SLPCS PER was based on forms used in the Bettering the Evaluation and Care of Health (BEACH) survey, the Australian National Survey of Outpatient Morbidity (Australian Institute of Health and Welfare 2001), and in the United States (US) National Ambulatory Medical Care Survey (National Center for Health Statistics 2002), and the SLPCS adaptation proved feasible and relevant to the Sri Lankan context. The PER collected data on the reasons for encounter (RFE) as expressed by the patient, diagnoses by the physician, physician actions such as examination and education, investigations ordered and medications prescribed. Additionally, to aid comparisons with recent studies of quality of primary care providers in India (Das and Hammer 2004; Das et al. 2012) , data on whether physicians asked specific history questions were collected for patients with diarrhoea and cough.
Although one of our motivations was to compare quality with other countries, a major methodological problem that we encountered was that a comprehensive literature review was unable to identify any previous, similar studies in a developing country that looked at quality of clinical treatment across all conditions and patients in the outpatient setting, so we were not able to make use of an existing set of quality measures. As we wanted to identify indicators that could be determined from the PER for conditions commonly encountered in primary care, we looked for potential quality indicators by extensively reviewing indicators listed in the United States National Quality Measures Clearinghouse (Agency for Healthcare Research and Quality 2012) , and identified indicators, which covered diabetes, hypertension, asthma and pregnancy. As shown in Supplementary Table S1, these conditions were expected to have reasonable numbers of patients, based on data from the SLPCS. In 2000, 13% of all patient RFEs were due to cough, and 1.8% were due to diarrhoea. Asthma comprised 6.6%, hypertension 4.8%, diabetes 1.7% and conditions related to pregnancy 1.1% of all physician diagnoses. We also obtained drug prescribing indicators from the widely used Beer's criteria for potentially inappropriate medication use in older adults (Fick et al. 2003) ; from a study of polypharmacy in the elderly (Gnjidic et al. 2012) ; and from indicators proposed in the International Network for Rational Use of Drugs (INRUD) guidelines (Shankar 2009 ). Where available, we confirmed that indicators were consistent with national guidelines developed by the Sri Lanka Medical Association and the Ministry of Healthcare and Nutrition (2007) . A panel of Sri Lankan physicians then reviewed the short-listed quality indicators to determine whether they were relevant to the Sri Lankan context.
Following completion of the fieldwork, we became aware of a series of studies in the United States (McGlynn et al. 2003; Asch et al. 2004) , England (Steel et al. 2008) and Australia (Runciman et al. 2012 ) that used the RAND Quality Assessment Tools system (Kerr 2000a,b; . The RAND tool is methodologically comparable to our study design and several of the indicators from these studies could be applied to our study from the data we had collected, so we were able to expand the number of conditions covered to include upper respiratory tract infections (URTI), tonsillitis, hypercholesterolemia, pregnancy, dyspepsia and lower back pain. Although this represents a modification of the study's original analysis plan, this should not introduce any bias or negative-impact interpretation of the results, because the RAND study design is essentially identical to ours, and all this did was to increase the number of conditions for which indicators could be generated from the already collected data.
There were 39 indicators that were used in the final analysis. Of these, 34 covered what we term conditions, which consisted QUALITY OF OUTPATIENT PRIMARY CARE IN SRI LANKA i61 of specific symptoms, complaints or diagnoses (diarrhoea 7, cough 4, hypertension 7, diabetes 6, asthma 3, pregnancy 2, and 1 each for URTI, tonsillitis, dyspepsia, lower back pain and hypercholesterolemia), and 5 were drug prescribing indicators. When categorized by clinical function, six of the indicators were related to history taking, seven to examination, 20 to investigation, management and drug prescribing and six to patient education. An example indicator is shown for each diagnosis and clinical area in Table 1 , with the full details of all the indicators given in Supplementary Table S2 .
Patient satisfaction
We conducted exit interviews of the patients whose consultations we observed, after they completed their encounter with the doctor and if they were willing to participate. We used a structured questionnaire to ask about their satisfaction with three domains of care: technical, interpersonal and system, and to collect information about their demographics and household characteristics, including assets owned. The questions for the three patient satisfaction domains were developed from other patient surveys in Australia, United Kingdom and Cyprus (State Government of Victoria 2011; NHS 2011; Hanson et al. 2004) .
The questions were pilot-tested to check comprehensibility and relevance before being finalized. The final patient satisfaction indicators used are shown in Table 2 .
Sampling
Given budget constraints, a fully nationally representative study of quality of outpatient care covering all regions and major provider types in the country was not feasible, so we restricted our study scope to look only at outpatient primary care, and adopted a convenience sampling design to reflect as much of the most important variations in health service delivery context in Sri Lanka. Part of our motivation was to demonstrate that systematic assessment of quality of care would be feasible at the national level.
The study was conducted in three districts (out of 24) located in two provinces (out of nine) of Sri Lanka. These consisted of Colombo, the largely urban and most developed district of the country in which the capital is located, and the one with the largest population (11%); Gampaha, the neighbouring, semiurban and next most populated (11%) district; and Galle, a mostly rural district in the south of the country with 5% of the national population, and where average incomes are just less than and the poverty headcount just greater than the national average (Department of Census and Statistics and Ministry of Finance and Planning 2011). These allowed us to sample three of the major ecological settings (high income/urban; high income/semi-urban and average income/rural) in which health services are delivered in Sri Lanka. The excluded settings included the less developed parts of the central hill zone, and the eastern, northern and north-central parts of the country's dry zone, which together account for one quarter of the country's population. Whilst the sample cannot be said to be nationally representative, the findings can be taken as indicative of the quality of healthcare received by the bulk of Sri Lanka's population, i.e. those living in the urban, semi-urban and typical rural areas.
To ensure that we were looking at comparable public and private providers, we restricted our study to private practitioner clinics in the private sector, and general outpatient department (GOPD) clinics in public sector teaching and base hospitals, both of which provide outpatient primary care. This excluded specialist clinics in public and private hospitals. The provider types we chose account for three-quarters of all outpatient consultations in the three districts, and the bulk of all outpatient primary care in the country. We were unable to cover districts elsewhere in the country or lower-level MOH providers due to budgetary constraints.
We sampled 66 private general practitioner clinics from a list of private clinics that had ever registered with the PHSRC, which was obtained from an analysis of the PHSRC's licensing records. Sampling was stratified by district, and by whether the clinic was registered as a full-time private practitioner clinic, or part-time practitioner clinic (which in most cases will be a government medical officer engaged in private practice). Although compliance with the PHSRC annual registration requirements is poorly enforced, most private clinics have obtained a license at least once.
To obtain a comparable set of public clinics, we first stratified all MOH hospitals by type, size and complexity (large general-MOH teaching hospitals; intermediate general-MOH base hospitals; obstetric; paediatric; all other specialist and lower level MOH hospitals) and selected a sample of 10 MOH hospitals by district from the first two strata through stratified random sampling. In these hospitals, we systematically sampled patients using the GOPD clinics, excluding patients visiting specialist clinics.
The MOH endorsed the study, and requested sampled hospitals and clinics to participate. Any sampled public hospital or private practitioner clinic that refused to participate was replaced by another provider randomly sampled from the same stratum, but only one public hospital and eight private practitioner clinics refused to participate. Clinics at a total of 10 public hospitals and 66 private practitioner clinics were eventually sampled and included in the study. Full details of the provider strata and final samples are given in Table 3 and Table 4 .
Data collection
Field investigators, who were pre-intern medical graduates, systematically sampled the next available patient waiting at sampled clinics, prior to them being seen by the doctor, to obtain informed consent to include them in the study. The sex and estimated age of the few who refused were noted. For those who agreed, the investigator accompanied them into the consultation and observed the proceedings without participation. Following the consultation with the physician, the same investigator conducted an exit interview of the same patient after they had left the consultation room. Typically, investigators sampled patients at each clinic throughout one half-day session. All fieldwork was conducted during September to November 2012.
Investigators collected data using Apple iPad tablet computers, which allowed for pre-coding of patient RFEs and common conditions, use of a medicines database to look up and rapidly enter names of medicines, and standard data validity checks. Once the data were collected, a physician reviewed and 
Statistical analysis
All analyses were performed using Stata, version 12.1 (StataCorp 2011). Each opportunity that a patient could potentially receive the care recommended by our list of indicators was called a 'quality instance'. We determined whether the recommended care had taken place for each quality instance. For patient satisfaction indicators, we counted each time a patient recorded a positive response.
Whilst this produces a large number of scored individual quality instances, we need to aggregate them to assess overall quality. However, there is no single, simple way of generating a composite score for a group of quality indicators. Many methods exist, some involving the application of advanced statistical methods, such as item-response modeling (Campbell et al. 2001) , but no method is ideal in terms of robustness, consistency and ease of interpretability (Reeves et al. 2007 ). In the absence of an ideal approach in the literature to constructing a composite indicator, we followed the method of Asch et al. (2004) , and calculated aggregate indicator scores for types of care by dividing the total number of times recommended care was given for each quality instance relevant to the type of care by the total number of quality instances relevant to the type of care. This method, also called the 'Overall Percentage' method has been assessed to be the best for comparing different healthcare organizations if the patient mix is similar or if comparing similar types of care (Reeves et al. 2007) .
Scores were expressed as percentages (0-100%), and we calculated standard errors using bootstrap methods as our data was clustered. Bootstrapping is a simple way of estimating measures of accuracy, such as standard error, by resampling from the dataset, when a formula-based or parametric approach is not feasible. A similar method was used for producing aggregate patient satisfaction scores.
Sampling weights were applied to patients in the public sector to represent all GOPD patients in the sampled hospital strata in the three districts from which the samples were drawn. For the private sector, sampling weights were applied to represent the total estimated number of patients visiting private general practitioners in the three districts. When making public-private comparisons, we also used weights to standardize the private sector sample to match the public sector sample, by gender and by age categories (0-4, 5-14, 15-29, 30-44, 45-59, 60-74 and >75 years) . We did not standardize for disease type, as we wanted quality indicators to be inherently weighted by how often each quality instance occurred when calculating aggregate scores.
We used the data on household assets to estimate the relative level of socioeconomic status (SES) of each patient. This was done by applying principle components analysis to the same list of household assets collected in the Household Income and Expenditure Survey (HIES) 2009-10 (Department of Census and Statistics 2009), to estimate appropriate weights for each asset. These weights, which were estimated using only data from the three districts, were then applied to the assets collected in the exit interviews to estimate the relative SES ranking of the sampled patients in reference to the combined population of the three districts.
We used t-tests to compare aggregate quality scores between the public sector and standardized private sector samples for overall quality and subsets of quality indicators associated with history; examination; investigation and management; and patient education.
Results
Characteristics of the study sample
Of the patients who were approached, 1005 (97.9%) out of 1027 public sector patients and 943 (99.9%) out of 944 private sector patients agreed to have their consultation observed. Of these, 989 (98.4%) in the public sector and 915 (97.0%) in the private sector also agreed to participate in the exit interview. Analysis of the estimated age and sex of patients who refused to participate did not find any significant differences from those who did participate. A total of 1971 patients were finally included in the study, and their characteristics by sector are shown in Table 5 . More patients in the public sector were from lower socioeconomic groups and more patients in the private sector were from higher socioeconomic groups. After standardization, there were no significant differences in age, sex or ethnicity. The top two Note: Conditions of interest refer to those symptoms, complaints or diagnoses for which the study had quality indicators, and include patient reasons for encounter for cough, diarrhoea, hypertension, diabetes and pregnancy. The percentages of physician diagnoses coded as cough or hypertension differ from the percentages shown in 'conditions of interest' because the latter also includes both patient reasons for encounter and actual diagnoses, which do not have to be consistent. Some patients may have more than one condition of interest, so the total for any condition is not equal to the sum of individual conditions. P values calculated using bootstrapped standard errors.
diagnoses (ICPC-2 categories) identified by physicians were acute upper respiratory infection and fever in both sectors, although the distribution varied. There were no significant differences in the distribution of patients by conditions of interest, except for URTI, hypercholesterolemia and back pain (P < 0.05). The mean length of consultation in the private sector (7.8 min) was more than double that in the public sector (3.1 min). Out of the 1971 patients surveyed, quality indicators could be generated for 952 (48%). They yielded a total of 4277 quality instances, based on 39 indicators.
Comparisons of quality of clinical care between public and private sectors
Amalgamated quality scores, with comparisons between the public sector sample and the private sector sample, which were standardized for age and gender to match the public sector sample, are shown in Table 6 . The overall quality aggregate was the same in both sectors (65%). Performance was mixed for aggregate scores by patient condition, with the public sector performing better for patients with diarrhoea, cough and asthma, while the private sector performed better for patients with hypertension, diabetes and URTI. However, none of these differences were statistically significant, with the exception of diabetes (P < 0.01).
The public sector performed better than the private sector in the domains of history taking (72 vs 65%) and investigation and management (72 vs 63%), but only the latter was statistically significant (P < 0.05). The public sector performed much better in patient examination (86 vs 69%; P < 0.001). A much larger opposite difference was seen in patient education, with private sector patients far more likely to receive information and education on their diagnosed condition and its management than public sector patients (57 vs 12%; P < 0.001).
Since disparities in quality of care can be an important component of overall disparities in access to care, we examined how quality of care differs by SES level and by ethnicity. In general, the same quality differences between public and private sectors observed overall and in specific clinical domains were also replicated in patients of different SES levels and in patients of different ethnic groups. Overall quality is similar in both sectors for all SES tertiles and ethnic groups (Table 7) , and the same differences also exist in specific domains, with quality of examination and investigation better in the public sector for all groups, and substantially worse for patient education.
When quality disparities between patients of different SES tertiles were examined within each sector, some interesting differences emerge (Table 8 ). In the public sector, patients from the richest tertile received worse quality in several clinical areas, resulting in their overall score being 5% less than that of the lowest tertile in the public sector (P < 0.01). No such systematic differences were seen when quality of care was analysed within sectors by ethnicity (Supplementary Table S3) .
We further investigated whether the observed differences in levels of patient education provided in the two sectors was related to the differences in patient mix by using regression analysis to control for observable patient characteristics. This found that the relationship demonstrated between higher patient education scores and being treated in the private sector remained statistically highly significant even after Note: Weighted and standardized for age and sex. Significance of difference indicated by *P < 0.05, **P < 0.01, ***P < 0.001. 95% confidence intervals (CI) calculated using bootstrapped standard errors.
controlling for patient's age, sex, SES, education level and consultation time (detailed results in Supplementary Table S4 ). This suggests that the greater level of patient education provided is intrinsic to the private sector, and not a function of the different patient mix in each sector.
Comparisons of quality of clinical care between districts
Amalgamated quality scores, with comparisons between the three districts for each of the two sectors, having standardized the private sector sample for age and gender to match the public sector sample, are shown in Table 9 . The overall public sector quality score was marginally worse in Gampaha than in Colombo (difference of 11.3%, P < 0.05), but the difference in Galle was not statistically significant. There were no significant differences detected in any of the process domains. In contrast, the overall private sector quality score was significantly better in Galle than Colombo (difference of 14.9%; P < 0.01), with no difference in Gampaha. The higher scores in Galle were driven by better scores across the three domains of history taking, examination and investigation. Note: Weighted and standardized for age and sex. Significance of difference indicated by *P < 0.05, **P < 0.01, ***P < 0.001. 95% confidence intervals calculated using bootstrapped standard errors. Differences in history domain not shown, but none were significant at P < 0.05. Note: Weighted and standardized for age and sex. Significance of difference indicated by *P < 0.05, **P < 0.01, ***P < 0.001. 95% confidence intervals calculated using bootstrapped standard errors. Note: Weighted and standardized for age and sex. Significance of difference indicated by *P < 0.05, **P < 0.01, ***P < 0.001. 95% confidence intervals calculated using bootstrapped standard errors.
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Comparisons of patient satisfaction between public and private sectors
Patients in the public sector reported higher levels of satisfaction with the technical quality of providers than in the private sector: this difference was significant (P < 0.05) but small in size (98 vs 96%). However, the private sector performed better in the domains of interpersonal satisfaction (94 vs 84%; P < 0.001) and system satisfaction (95 vs 84%; P < 0.01). Overall satisfaction was high and similar (98%) in both public and private sectors (Table 10) . Similar patterns were found when differences in patient satisfaction were examined by patient SES and by ethnic group, with all groups of patients ranking the two sector similarly (Supplementary Tables S5 and S6 ). In addition, no systematic differences in patient satisfaction were observed between patient SES tertiles or ethnic groups within each sector (Supplementary Tables S7 and S8) .
Comparisons of quality of care with other countries
By design, our PER instrument collected information on a number of indicators specific to patients with cough, diarrhoea and asthma, to permit comparisons with the results from recent studies of outpatient providers in India by Das et al. (2004; 2012) . The Indian studies surveyed both qualified and nonqualified providers. To make appropriate comparisons, we compared our results only with the results for the Bachelor of Medicine and Bachelor of Surgery (MBBS)-qualified providers in India, which were kindly shared by Jishnu Das. This comparison revealed much higher levels of quality in the Sri Lankan providers. Providers in both public and private sectors in Sri Lanka performed substantially better that those in India when it came to appropriate history taking in cases of diarrhoea and cough, and appropriate prescribing in patients with asthma. Only in frequency of physical examination and prescription of oral rehydration solution (ORS) were the scores similar (Table 11) . However, ORS is readily available over the counter in Sri Lanka, and we hypothesize that patients were either already taking ORS or were advised to do so, rather than being formally prescribed ORS. The Sri Lankan Demographic and Health Survey in 2006-07 found that over 51% of children with diarrhoea were given ORS and 97% of mothers had heard of ORS (Department of Census and Statistics (DCS) and Ministry of Healthcare and Nutrition 2009). These rates are much higher than the equivalent rates (26.0 and 73.0%) reported in the equivalent survey in India (International Institute for Population Sciences (IIPS) and Macro International 2007), which supports this hypothesis.
The comparisons with the work by Das et al. only provide a limited assessment of the relative quality of care in the Sri Lankan context. This is because the range of conditions covered in the Indian study was quite limited, and not necessarily representative of the general patient burden in Sri Lanka. The Indian study also used simulated patient methods, so differences might arise owing to design effects.
We also attempted to compare our findings of quality with other countries through a literature search for studies in other countries that reported on specific indicators or conditions. However, we were unable to locate any comparable studies from developing countries, and so no further comparison was possible with these countries.
In contrast, we did find a small number of relevant, although dated, studies from developed countries that allowed us to compare single indicators, and these revealed a mixed picture.
One or both sectors in Sri Lanka generally performed on par with studies from developed countries for indicators related to examination and investigations, such as ordering of fasting blood glucose for diabetics (Dunn and Pickering 1998; Goudswaard et al. 2003) , measuring blood pressure in pregnant women (Kogan et al. 1994) . In the area of patient education, the private sector scores were similar to developed countries for indicators relevant to diabetic patients (Reiber et al. 2004 ), but both sectors performed poorly in indicators applicable to hypertensive (Centers for Disease Control and Prevention 1994) and pregnant patients (Kogan et al. 1994) .
The preceding comparisons use individual indicators from different studies, and do not permit direct comparisons of overall quality. For this comparison using multiple indicators is needed. This is in fact possible with several of the studies in the USA, Australia and other countries that adopt the approach of the RAND Quality Assessment Tools system. Such a detailed comparison will be reported separately, as it is beyond the scope of this article. However, it indicates that for a common set of indicators, quality of outpatient care in the surveyed Sri Lankan providers was equivalent to the levels found by McGlynn et al. (2003) in the USA.
Discussion
Our overall results indicate that the quality of clinical care provided to outpatients in Sri Lanka is substantially better than Note: Weighted and standardized for age and sex. Significance of difference indicated by *P < 0.05, **P < 0.01, ***P < 0.001. 95% confidence intervals calculated using bootstrapped standard errors.
in India (Das and Hammer 2004; Das et al. 2012) , but no further comparison with other developing countries was possible owing to the lack of similar studies in the published literature. For several indicators, e.g. testing blood sugar in diabetics and measuring blood pressure (BP) in pregnant women, quality levels are comparable to those observed in developed nations, but in others falls short, e.g. patient education of hypertensive patients and pregnant patients.
Assuming that quality of care is generally better in developed countries than in developing countries, this contrasts with the general conclusions of other studies that quality of care in outpatient settings in developing countries is poor. Berendes et al. (2011) found in their systematic review of 22 developing country studies that had compared clinical quality in public and private ambulatory sectors that the average clinical practice scores reported were 45% in the public sector and 47% in the private sector, compared to the 65 and 64% aggregate scores found in this study in Sri Lanka, although we note that such scores are not strictly comparable. The Sri Lankan study scores also compare favourably with aggregate averages reported from similar studies in the USA and Australia of 55 and 57% of patients receiving 'recommended' or 'appropriate care' (McGlynn et al. 2003; Runciman et al. 2012) , which also underline that even in developed countries doctors frequently do not do the right action. This might be considered remarkable given the low level of health expenditures in Sri Lanka (Amarasinghe et al. 2013) , and the high volumes of patients seen by formal healthcare providers in Sri Lanka compared to other developing countries (OECD/World Health Organization 2012).
The findings of poor quality in management of some conditions, such as asthma, are of concern. They are consistent with other evidence in Sri Lanka of poor health system performance in management of asthma and other conditions (World Bank 2008) . Developing strategies to improve clinical management of asthma and other problem conditions should be a high priority in Sri Lanka. The low levels of patient education imparted by public sector providers reinforces this conclusion with respect to the management of noncommunicable diseases, which require effective patient education (Ala 2011) . The poor performance of the public sector in this area points to one area where the public sector needs to do substantially better in order obtain better outcomes.
We speculate that two major factors contribute to the findings of similar technical quality, despite quite different financial incentives in the two sectors. The first is the fact that physicians are largely the same in both sectors, or that in the case of full-time private practitioners in Sri Lanka they have almost always trained and have undergone long apprenticeships in the public sector. The second is that physicians' clinical behaviour may heavily be determined by habit and thus persist as they cross between sectors on a daily basis. This would suggest that physician training both before and after qualification is an important area for affecting quality in health services.
Certainly, in the Sri Lankan case effective regulation of the private sector cannot be an explanation for our findings, as we have noted the public sector has demonstrated limited capacity to regulate the private sector, even failing to enforce its limited licensing requirements, and since it currently implements no interventions to monitor or influence quality in the private Note: Weighted and standardized for age and sex. Significance of difference between Sri Lankan providers and Indian providers indicated by *P < 0.05, **P < 0.01, ***P < 0.001. The India scores for diarrhoea and cough indicators are from the earlier study by Das and Hammer (2004) , and the asthma indictors from the more recent Das et al. (2012) study. The specific scores for India are for MBBS doctors only and were kindly provided by Jishnu Das. sector. Weak state capacity to control the private sector is quite common in developing countries, with enforcement being the Achilles heel of regulation, pointing to the need for alternatives to direct regulation (Mills et al. 2006) . If our speculation about the critical factors in Sri Lanka is valid, it would imply that investment in training and acculturating competent clinicians in the public sector may be one effective alternative to regulation in ensuring good quality of care in the private sector. This in turn would suggest that the policy choice in Sri Lanka is not between a high quality public and a high quality private sector, but instead that the existence of a high quality private sector depends on the establishment of a high quality public sector. It is worth discussing some potential concerns and limitations in our study. The first concerns the potential reliability and validity of the quality indicators used. Our reliance on the published literature and a number of clinical guidelines developed through expert consensus and systematic review as the sources for our potential quality indicators provides a strong basis for the content validity of our quality indicators, which was strengthened by their review for appropriateness by local physicians. Further, many of the indicators, we used were also included or sourced directly from the RAND approach, for which a range of evidence exists for reliability and content and predictive validity (Campbell et al. 2002) .
The method we used to assess the SES level of patients assumes that the asset weights we estimated using the HIES 2009-10 data remained valid in 2012 when we undertook our fieldwork. In practice, this will result in a small upward bias in the estimated SES level, as patterns of asset ownership would have changed (generally for the better) between 2009-10 and 2012. However, for all the assets concerned trends in ownership have been small in recent years, so the impact is considered small. The subsequent HIES 2012-13 survey would have been the ideal data source, but its data had not been released at the time of final analyses.
Another potential concern with our data is that the observations of quality might be biased because doctors might have changed their behaviour as they knew they were being observed. There is no perfect solution to this problem, since we are dependent on actual observation to record data on clinical practices of doctors, who for the most part do not maintain adequate written records in the Sri Lankan context. So collecting data on doctor practices before and after observation is not feasible. However, a study by Leonard and Masatu (2006) , which demonstrated the presence of this Hawthorne Effect in clinics in Tanzania, found that the effect wanes over time. They reported that quality of care given by physicians increased when they were being observed, but returned to preobservation levels between the 10th and 15th consultations. We cannot replicate the same analysis with our data, as we could not collect during a pre-observation phase. However, we analyzed all sessions (N ¼ 29) that had 15 or more patients, and investigated whether our quality scores changed according to the sequential order of each patient. This found no significant change in quality scores by order of patients in these clinics. Since it is reasonable to expect that any Hawthorne effect is likely to reduce over time and over such numbers of patients, this would be consistent with there being no significant effect, although it does not exclude the possibility. In addition, we note that the participating physicians were not informed the full list of indicators that we were observing (and in fact many indicators were not even known to the field investigators), so we consider it unlikely that they would have been able to alter their behaviour across all possible quality measures. So we conclude that the impact of any Hawthorne effect on our results was likely to be modest or minimal.
Another issue is whether our sample size (4277 quality indicators based on 39 indicators collected from 952 patients) is large enough to draw generalizable conclusions. First, we note that the number of patients is comparable to those deemed acceptable in previously published, national reference studies from developed countries, such as Australia (N ¼ 1154) and USA (N ¼ 6712; Runciman et al. 2012; McGlynn et al. 2003) . In contrast, our number of indicators and quality instances is unsurprisingly far fewer (Australia: 522 and 35573; USA 439 and 98649), as this was essentially a demonstration study operating with limited budgetary resources. However, determination of optimal sample sizes is very much an empirical exercise and context specific, as it will depend on a complex set of factors, such as case mix, the specific quality indicators used and the variance in physician practices. We are not in a position to undertake the necessary modelling, as it would require even larger samples than we collected, but other studies do provide some insight. Analyses of similar quality study data by van Doorn- Klomberg et al. (2013) have concluded that although relatively large patient samples (N ¼ 100) are needed to achieve moderate precision (10% points on a performance score) when dealing with individual quality indicators, the required patient numbers decrease significantly (N < 50) when combining multiple quality indicators into a composite score, as we have done. These findings indicate that our study does have sufficient sample size to be able to generate meaningful comparisons of quality between groups of provider or between major groupings of quality indicator.
A final issue concerns the potential generalizability of our results to the Sri Lankan context, given that data were collected in only three districts. The most likely problem is that because our sample was concentrated in areas that are more affluent, more urbanized, and better provided with health services than average, the findings will overestimate aggregate levels of quality in the country as a whole. Here we note that the analysis of district differences did not support the expectation that quality is better in the more urban and affluent districts, and in fact for private care quality was found to be better in the most rural district, Galle. The lack of substantial public sector quality differences between districts should not be too surprising, given that the centre assigns public sector doctors to districts from a national pool. Although these findings do not overcome the inherent constraints to generalizing from our sample size and design, they make it more likely that our findings do not overstate quality levels in the districts where three-quarters of Sri Lankans live.
Conclusions
Our study assessed clinical quality of outpatient primary care in public and private physician clinics in Sri Lanka, looking QUALITY OF OUTPATIENT PRIMARY CARE IN SRI LANKA specifically at the domains of history taking, examination, investigations, management and drug prescribing and patient education. This was done in three districts that we argue are likely to be representative of the care received by the bulk of Sri Lanka's population.
Our findings of (1) relatively high quality of clinical care in these three districts; (2) lack of substantial differences in clinical quality received by poor and rich patients and (3) lack of evidence of substantial differences in clinical quality between districts adds to the explanation of the long-standing observation that Sri Lanka achieves good health outcomes despite limited resources (Halstead et al. 1985; Rannan-Eliya and Sikurajapathy 2008) . Not withstanding the low levels of overall and government health expenditure in Sri Lanka, Sri Lankans benefit from high volumes of relatively high quality outpatient primary care. This complements other research, which has identified high rates of medical service utilization as explaining good health outcomes in Sri Lanka (Caldwell et al. 1989; De Silva et al. 2001) , in demonstrating the importance of curative services and physicians in Sri Lanka's exceptional health outcomes.
Overall quality of care in Sri Lanka is similar in public and private sectors, at least in the types of provider sampled. The major differences are that patients in the private sector receive more time from their physician, and are more likely to be given education and advice about their condition. Patient perceptions are largely consistent with this objective assessment of differences. Patients report better satisfaction with interpersonal quality, physician communication and the amount of time given in the private sector, but rate both sectors equal in technical competency and overall quality.
In Sri Lanka, poor patients rely mostly on public sector care, whilst rich patients rely on private treatment. Treatment expenditures are substantially higher in the private sector, and physicians can spend more time with their patients. Despite this, the overall levels of clinical quality, with the exception of patient education, received by poor patients differ little from that received by rich patients. In the public sector, we found no evidence that poor patients are provided worse quality than rich ones, and in fact our data even found that rich patients receive worse quality in some respects, a finding for which we have no obvious explanation. What private sector patients obtain is better interpersonal quality and physician communication, not necessarily better diagnosis and treatment. This can be considered a reasonable outcome. Government has limited resources, so it must ration what healthcare it finances. In Sri Lanka, it was known before that part of this rationing in outpatient care involved focusing on poorer patients, and letting the better-off voluntarily self-finance care in the private sector (Rannan-Eliya and Sikurajapathy 2008) . This study shows that this segregation of patients is achieved without creating significant inequity across most components of clinical quality of care, and that what government constrains for public sector patients is the non-clinical quality aspects of treatment. In effect, government policy has maximized equity of access to quantity and clinical quality of care, at the expense of equity in access to consumer and interpersonal aspects of care. Whilst this may be the optimal outcome given the levels of government spending, it also implies that improving quality of care in domains such as interpersonal satisfaction and patient education will require much greater levels of government spending in the public sector, which poor Sri Lankans depend most on.
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